
OE-29006 

. Sci«nc« 
and 

Mathematics 
in Public 
High Skhools 
19S8 


PART 1 

General^ F acilities 
and Equipment 


by Euswobth S. Osoubn 
Charles L. Korlschr 
SpticialuU far Scimcr 


Kinnkth E. Brown 
AND Daniel W. Snaprr 

.^prcio/ists for Matkematict 




7 




D.S. DEPARTMENT OF 
HEALTH, EDUCATION, AND WELFARE 



Arthur S. Flshhinjc, S m - r ttar y 

(Jfic* ol EdiiMiNiH, Lawrrncr G. DsHTHiCK, C a mmiui o na r 





A 







iMIiiUliilHiiiWieiiHIM 


4 - 


Foreword 

T he congress of the United States, in passing the 
National Defense Education Act of 1958, reflected an 
ever incitsaaing desire on the part of the Nation to improve the 
teaching of science and mathematics in its schools. 

The lack of adequate dacilifies and equipment had long been 
considered a major handicap to effective science and mathe- 
matics instruction. Practically no data were available, how- 
ever, to indicate the specific kinds of equipment that were 
lacking or to judge the adequacy or inadequacy of facilities in 
public high schools of different types and siies. Information 
was not available, either, to indicate whether these schools 
provided better equipment and facilities for some subject areas 
than for others. 

This study was undertaken to supply data which could be 
helpful in locating the shortages and showing their nature. 
It is hoped that the present bulletin will point the way to effec- 
tive use of funds now available for science and mathematics 
facilities and equipment through the National Defense Eklu- 
cation Act, and will highlight those problems in achieving im- 
prove teaching of the two subjects whidi may require a study 
more intensive than that pem^itted by the scope of this bulletin. 


J. Dan Hull, 

Diredor, 

Instruction, Organisation, 
and Services Branch. 


E. Glenn Featherston, 

Assistant Commissioner, 
Division of State and Ix>cal 
^hool Systems. 


m 


ERIC 







Contends 

Pm* 

KOIIEWORI) ♦ 

INTKODrCTIO?^ ,, 

FacilitiM and Equfpm«nt for Scienco 


Il^ms of Study ^ . . . 3 

('haract^risiic# of the Simple 4 

Details of Finding , . . , 6 

Type$ of Rooms . . . 5 

FartlUUs and Equtpmrni , . * . 10 

Teaching KtU . . . . 12 

I mprtm^d Squipmcni . . . . . i2 

Horrowd Bqutpmeni ^ . ... 13 

PurckcM 0/ Equipmeni |4 

School Funds for Buying Equipment . „ . 1 15 

-School Sources for Buying Equipment 16 

Summary of FindingH ... ... 16 

ConcludiOp Statements " 19 

* > 

FacilitiM and Equipment for Mathematics 

Items of Study .... 23 

Characteristics of the Sample 23 

Details of F'indlngB .... . ; 24 

Chalkboards and Bulletin Boards. 24 

Improoised Equipment 27 

Qattroom Ck^n, D*»ks, attf/ Tabitt 30. 

SquipmetU, Materiai$, and Teaching Atds ... 34 

Probltm A fwu 36 

nummary of Findings 39 

BIBLIOGRAPHY f . 41 

APPENDIX: QUESTIONNAIRES 

^ience Education in Public High Schools 44 

MathematiM Education in Public High Schools 60 

Mathematica and Science Education in Public High SchooU 67 


V 


VI 


CONTENTS 


Tabu 


1. 

2 , 

3 . 

4 

5 

fl. 

7 . 


Ptfv 

4 


o 

ERIC 


8 . 

JO. 

11 . 

18 . 

13. 

14. 

15. 

W. 

17. 

18. 


Nunil>erof Publir High Schools in fhc Study, by Site and Type: 1958. 

Nutnl>er of Public High School Science Teachers in the Study, by 
Siie and Type of School: 1958 . 

Number arid Percen'l of Public High School General Science Teachers 
I'sing Various Types of Rooms, by Site of Schcwl: 1958 

Number and Per sCent at l*ublic High School Biology Teachers I'sing 
Various Tyj>es of Rooms, by Site of School; -195a 

Numl)er and Percent of Public High School Chemistry Teachers 
I'sing Various Types of Rooms, by Ste of School. 1958 

Number and Percent of Public High School Physic* Teachers I'sing 
Various Types of Rooms, by Site of School; 1958- , 

Number and Pered^of Public High School Scienc^ Teachers Answering 
‘^es as to Availability of Certain Facilitieii and Equipment, by 
Site of School: 1958.. ... 

Number and Percent of Public High School Science Teachers Answering 
“Yes” as to Adequacy and Usability of Equipment, by Site of 
School; 1958 

Number and Percent of Public High School Science 'Teachers Re- 
porting Certain Degrees of Frequency -in.. Their I’se of Kits, by 
Course: 1958.... \ 

Number and Percent W Public High School Science Teachers Re- 
porting Certain J)»*gret» of Fre<tuency In Their Use of Improvised 
Equipment, by Course; 1958 

Nundiar and Percent of Public High School Science Teachers Re- 
porting Use of Various Sources for Borrow! Ag- Equipment, by 
-Site of School ; 1 958 

Number and Percent of Public IJigh Schoola Using Certain Procedures 
for Purchasing ^Science Equipment, by Site of School: 1958 

Nuniberand Percent of Public High School Science Teachem Answe^ 
ing "V«” to Qqestions' on. Certain Financial Aspects of Their 
Work, bv Site^^f School: 1958. 

a " 

Number, and Percent of Public High School Science Teachers U' ho 
Reported Certain Out-of-8chool • Sources for Buying Equipment, 
by Site of School: l^j|8. .. , - 16 

Number of Public High School Mathematics Teachers fh the Study, 
by Site and Type of School: 1958 

Number and Percent erf Public High School MathemaUes Teachers 
Reporting Various lyengtha of Claeeroom Chalkboard, by S^te 
of School: 1958 .' " 

Number and Percent of Public High School Mathematics Teachers 
Reporting Various I>engths of Classroom Bulletin Board, by Sire., 
of School: 1958'....:.: 

Number and Percent of Public High School Mathematics Teachers 
Reporting Certain Degrees of Frequency in Their Use of Impro- 
vised Equipment, by Site of School: 1958 


K). 


1 1 


12 * 


1.5 


13 


14 


15 


24 


C0NTEI»}T8 . VII 

« 


Tobias — Continusd 

19 Number Percent of Public High School Mathematii^ Temchers 

Reporting X^rUtin Degreese of Frequency m Their of Impro- 

Equipment, by Tyjjerof School: 1958 . _ 28 . 

20 Number ind Petvjent of I\ibjic High School MatWTUAtic^ T^mcheni 

l^erriag CerUUn Tyi>e« of Cla«*room Chaim. I>e^%k8. and Tablee, * 
by Bile School : 1958 . * . . :M) 

21 Number and Peroeat of Public High School M it hemal icA Teachem 

FVef erring Certain Types ^Claasroom Chaim^ Desks, and Tal>l^, 
by Type of School: 1958 * 32 

22 bxjuipment, Maicriaii, and Teaching Aida Selected by Public School 

Mathematics Teachers as One pf Three lte4us Moat Valuable to 

Them, ih Order of Frequency of Selection: 1958 . . 85 

'23 Number and Percent of I^blic High School Mathejnatics Teachers 

Giving Certain Rank Numbers to the^ Problem Arm^ ‘ Cutting Im- ♦ 

proved Library FacUitm", in ReJatioD to the Five FYoblem Arege 

of Greatest Concern to. Them, by Biie of School: 1958 , _ . 36 

24 Number and Percent of Public High School Mathematics Teachess 
Giving Qertain Rank NumbejTi to the Problem Area* ‘ Obtaining 
and Using Vkual Aids*’, in Relation to the Five Problem Areas of 
Gr^test Concern to Them, by Biie of School : 1958 ....... 37 


riflruTM 


1 Numler of Linear Pe^d of Chalklx>ard in P\iblic High School Matlu'- 

. mitics Cla»rooms, by Site 8chop\ 1958. 25 i 

2 Number of Uu^lt Feet of BulMin Bcwd in Public High Schtx^l Mathe- 

matics Clawrooms, by ftse of School: 1958 „ / ^ 26 

A Use of Improvised tx^Oipment by Public High School Mathematics 

Teachers, by &Ee of School: 1958 29 

4 Use of. Improvised Equipment by Public High School Maihemalios 

Teachers,, by Type of School: 1958.. ,. . .. 29 

5. Preferences of Public High School Mathematics Teachers for Student 

Chaim, Desti, and Tabks, by Bii^ of School: 1958 ...... 31 

6 Preferences of Public High School ^MailiefnaUm Teachers for Student 

Chaim, Desks, and Tables, by Type erf School 19M. 34 

7 Percentages of Public High School MatbcmaUcs Teachers Selerting ' 

Certain Teaching Aids as Most Valuable to Them: 1958. ... 35 

8 Percentages of Public High School MathemaUcs Teachem Ascribing 

Certain, Ranks' to- the Problem of Obtaining and Using Visual Aids, 
by Slse of School: 1958 




/ 


38 




Introduction 

HE FEW STUDIES that have been carried out at the National 


level bearing on the states of science and mathematics in the 


public high schools of the United States are' now out of date. Only 
four such studies have been produced.* 

The. scarcity of current information in these fields concerning 
teachers, course content, methods of instruction, facilities and equip- 
ment, professional problems, etc., prompted the U.S. Office of Educa- 
tion to undertake a study. 

The questionnaires for the study, criticized at each stage of develop- 
ment by competent S]>eciali8t8, were revised several times. Three 
different questionnaires were mailed put to Ihe public high schools; 
one to science teachers, one to mathematics teachers, and one to 
principals (see appendix). A large number of these questionnaires, 
despite the fact that thejr requested cx>nsiderable detail, w’ere filled in 
and retiimed to the Office in record time. 


I Sdenoe: 

Philip G. Johoton. 7U Th»ekin§ Fubtk //l#A SdmU {Bulletin IWO, So. 9). M'Mhlncton: 
U.S. OoTernment Prtntlnf Otnoe» IMO. 48 p. 

W. Edgar Martin. Hu (kiunU BktUif in the Pfitiiie Hifk Schools ofUu Vnited Statu (Bul- 

letin 1962, No. 9). Washington. U.S. OcTenuDent IMoting Office. 1952. 46 p. 

Mathematics: 

Kenneth E. BitiWb. Curricutum Makriaii in lii§k-Sekoet MaHumatki (Bullcttn 1954. No. 9). Wash- 
ington: U.S. Oovemmeut Printing Office. 1964. 40 p. 

— — Matkematki in Pubik ififk SchaoU (BuUstln 1958. No. 5). WMhln(ton; C.8. Oov.rnmfnt 
Printing Oflioe, 19SS. 47 p. 
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F acilities 
and 
Equipment 
for 
Sdience 



Items of Study 


This study obtained data on the use of the following facilitira and 
equipment for teaching science in the public high schools: 

1. Typ€$ of rooms* — Information was sought on the use of separate labora- 
^ries and classrooms, as compared with combination classrooms and 
laboratories; of multipurpose rooms having facilitit^ for more than one 
science; and of rooms equipped with but a few special facilities for science I . 
or with facilities for one science but not for other sciences. 

2. Faciliti€$ and aquipmant. — More than 30 items concerning special 
faciliti^ and equipment wcW list^ on the questionnaire. These items 
included a demonstration table, fume hood, storage cabinet, animal room, 
nature trail, and preparation room, as well as water and gas and many 
other items about which little information had previously been brought 
together concerning their general availability. 

3. Adequacy of equipment, — Space linutations in the questionnaire pre- 
vented a detailed inquiry about equipment available for individual 
sciences. However, some information was requested as to the adequacy 
and condition of teacher ^demonstration and individual laboratory equip- 
ment for special science; the need for more and modern equipment, 
both for teacher demonstration and student laboratory work; and 
the adequacy of such general equipment and materials as gl&^ware, 
rubber stoppers, ring-stands, clamps, chemicals, etc. 

4. Teaehinp kite. — ^Since kits for science teaching are used so extensively 
in many European schools and since they have been appearing increas- 
ingly on the market in the United States during recent years, information 
was sought on the extent to which science teachers were using kits in each 
science. 

5. Improvleed equipment. — Data were collected on the extent to which 
improvised equipment was used in t^tching science courses. 

6^ Borrowed equipment. — Many schools make considerable use of com- ^ 
muntty resourt^es to supplement regular teaching. Information was 
sought on places where science teachers borrowed equipment. 

7. Furcham of equipment. — Information was sought on the method 
of purchMing science equipment and the person in the school system 
who had the responsibility for placing equipment orders, ^ 

8. School fund$ for buf inf equipment.— Questions were asked concern- 
ing^^the extent to which science teachers were provided with budget's for 
equipment and consumable materials, whether or not they were permitted 
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to purehftM equipment without rastrietJone, whether or not labohktory 
fees were charged, and whether money so collected could be spent without 
restrictions. ' 

9. Out^of^tchoot sources tor buging oqulpmont . — The teachers were 
asked to indicate whether or not funds for equipment were available 
from parent-teacher groups, service clubs, a science fair or exhibit of 
pupils’ scientific projects, an interested parent, a scientlfie society, or 
other souroes. 

The original categories of data on facilities and equipment for 
science teaching in public high schoob were by size * and type.* 
Anal>'sis of the data by these categories revealed no signihcani 
differences between them. It was therefore decided to interpret 
and prepare thb report, ^cept in a few cases, only by sciiool size. 


Characteristics of the Sample 


The sample oonsbted of 1,207 hi^ schoob. They were seleicted 
by pulling every twentieth card from the 1951-^2 card ex 'file of 
secondary schoob in the Educational Statbtics Branch of the U.S. 
Office of Education. Returns were received from 994 of these schoob, 
and 928, or 76.9 percent, were usable. 

Following a consideration of the geographical dbtribution of the 
928 high schoob submitting usable data, their dMsification by size 
and type, and the classification of the 2,210 teachers in these 

schoob in the Mune categories, the complete findilfp^yrill be'presented. 

The number, nze, and type of high schoob paracipaUng in thb 
investigation are shown in table 1. 
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Table 1 reveals that more than one-half (5d'.3 percmt) of the hi gh 
schools were orpuuaed on a 6-year *bans— grades 7 . through 12 — 
while approximately one-fourth (26.6 percent) were regular 4-year 
high schools — grades 9 through 12. About one-tenth (10.6 percent) 
v^ere junior hi|^ schoob — grades 7 through 0; and rougUy one- 
twentieth (4.7 percent) were senk>r high schools— grades 10 through 
12. Only 1.9 percent were “incomplete”; that is, they did not offer 
a curriculum leading to a diploma. 

Approximately two-thirds (64.9 percent) of the high schools had 
fewer than 600 pupUs, while about one-third (31.7 percent) had 
fewer than 200. In 36.1 percent of the hi^ schools pupils numbered 
500 and more. 

The 928 high schools participating in the study were distributed 
among 9 geographical regions as follows: 


New EoflaiKl 41 

(Coon.,. Maine, Mua., N.H., R.I., Vt.) 

Middle AUantk) 100 

(NJ...N.Y., Pa.) 

Blast North Central 177 

(Ul., Ind., Mich., Ohio, Wia.) 

West North Central 160 

(Iowa, Kana., Minn., Mo., Nebr., N. Dak., 8. Dak.) 

South Atlantic 123 

(Del., D.C., Fla., Oa., Md., N.C., 8.C., Va., W. Va.) 

East South Central 79 

(Ala., Ky., Mias., Tenn.) 

West SMth Central 13S 

(Ark., La., Okla., Tra.) 

Mountain ^ 56 

(Aria., Colo., Idaho Mont., Nev., N. Mex., Utah, Wyo.) 

Paetile 62 

(Calif., Dreg., Wash.) 


A comfMrison of the number of high schoob in each geographical 
region with the total number of high schoob in the sample, shows 
that th«r ratios correspond favorably with those of the total schoob 
in each regkm ai the country as a whole. On the other hand, Uie 
percMit of scImk^ in Um sample having enroUmento of 500 and 
more was about 10 percent greatm* than Um percent for the country 
as a whob. 

It would se^, therdtwe, that tlM samide sras reasonably repre- 
sentative Um hi|^ schoob in thb country. 

TIm dbtribution of scmioe teachos among high schoob of various 
sixes and types b givm in tabb 2 
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TobU 2.— NuniUr of Public High School Scionoo Toochm li> tho St^dy, by 

Siso emd Typo of School : 1988 
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Approximately one-half (47 percent) of the 2,210 science teachers 
were in 6-year high schools — grades 7 through 12; roughly one-third 
(33.9 percent) in regular 4-year higli schools, and almcwt one-tenth 
(9.4 percent) in senior high schools. 

From the standpoint of school size (number of pupils), the science 
teachers were distributed as follows; More than onedialf (54.9 percent) 
m high schools enrolling 500 or more pupils, about one-fourth (26.3 
percent) in the 200-499 category, about one-tenth (11.3 percent) in 
the 100-199 category, and 7.5 percent in the 1-99 categorx'. 


Detdils of Findings 


Information supplied by the 2,210 science teechers covered the 
following: Types of rooms used for science teaching; facilities and 
equipment; adequacy of equipment ; use of teaching kits, improvised 
equipment, and borrowed equipment; purchase of equipment; school 
funds for equipment and nonschool funds for equipment. 


Typ«s of Rooms 

Table 3 shows types of rooms used by general science teachers in 
public high schools. 

The general science teachers were using rooms equipped for non- 
science courses and also multipurpose rooms more frequently than any 
other type. They used separate reciUtion and laboratory rooms 
the least. 
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Teachers in schools with enroUmenta below MK) were using multi- 
purpose rooms to a greater extent than were those in schools with 
enrojlments of 500 or more. Schools of this latter category were 
using, with greater frequency, TOmbioation classrooms and laboratory 
facilities equipped for a single science. 


TabM 3. — Numbar and P w o on t oi Public High School Ocnoral Sdcno* 
Toochca* Using Vavioua Types of Rooms, by Siss of School : 1968 
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Table 4 shows the types of rooms used by biology teachers. These 
teachers w’ere using combination classrooms equipped for two sciences 
and multipurpose rooms equipped for all sciences more frequently 
than other types of pr^entation and laboratory facilities. One out of 
every nine of the biology teachers was using a separate room for reci- 
tation and laboratpry work. 

Schools enrolling fewer than 500 pupils used multipurpose rooms for 
biology to a greater extent than those enrolling 500 or more. A 
larger percent of biology teachers in schools with enrollments of 500 or 
more were using combination classrooms and laboratories equipped 
for either a single science or for two sciences than were their counter- 
parts in schools with lower enrollments. 

Schools enrolling fewer than 500 students used multipurpose rooms 
for biology to a greater extent than those enrolling 500 or more. 
A larger percent of teachers in schools having enrollments of 500 or 
more were using combination classrooms and laboratori^ for either a 
single science or two sciences than were their counterparts in smaller 
schools. 
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TobU 4 — NumW and pMc*nt of PubUo Hiflh SoKool Biologr ToacKw Uoino 
Various Typos of Rooms, by Bias of School : 1988 
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Table 5 shows the typ<^ ofixwms use<l by chemiatr)' U>aeheni in the 
high schools of the sample. 


Tabu 8 — Numbor aixd Porooni of PubUe Hi«h School Chomisiry Tsoohoss 
lUino Various Typos of Rooms, by 81 m of School; 1988 
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These e^emistry teachers were using muitipurpoAe rooms e<^uipped 
for &U science* and separate rooms for recitation and laboratory work 
more frequentiy than any other t>T>e of room. Only one out of every 
17 used rooms primarily equipped for nonscience course* Fewer 
rhembtry teachers used this tvpe of presentation facility than did 
teachers of other science subjects. 

Considering the relationship between school enrollments and the 
use of facilities, the present study found that schools having enroll- 
ments below 600 were using multipurpose rooms to a greater extent 
than thcae having enrollments of 500 or more The latter category 
of schools was teaching chembtry primarily in separate recitation 
and laboratory rooms and in single science facilities consisting of a 
{•ombinwl classroom and laboratory. * 

Data pertaining to the types of rooms used by physics teachers 
are given in table 6. 


Tobl* E. — Numbwr and Pwoaul ^ Publki High School Phyluo Tooohan Uabng 
^ Voilouo T| p oa of RoMna, by 84 m of School ; 1B0S 



The data disclose that phji'ska teachers were using multipurpose 
rooms, equipped for all science, more frequently than other types; 
and rooms primarily equipped f6r nonacience courses, the least. 

In addition, teachj^ in schools enrolling fewer than 500 pupils 
were using multipurpose rooms for physics to a greater extent than 
those in schopb enrolling 500 or more. A greater percent of tNu;hers 
in large schools wm using o(Nnbinatk>n clasutwms and laboratories 
for either a single science or two sciences than were teachers in small 
schoob. 
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F acilitias and Elqxiipmant 


Titp availability of various srioncp farilitios is shown in table 7 


Tabu 7 — Numbw and P«row\t of ^bUc High School Scion c« Tooolv^ 
Anmwmitxg "Ym” oo-to AroUablUly of CUrtoln FocUitUa and Caulpmonl 
by SLm of School; 1968 , 



The*in(w.l prevalent acienre faeilitiea available for instruction, in 
order of descendinf? frequency, were chalkboards, electrical outlets, 
bulletin boards, running water, gas outlets, demonstration tables, 
equipment storage cases, blinds for darkening rooms, libivy of 
textbooks in the science room, exhibit cases, photography room, 
wall and window tables, preparation room, and fume hoods. Other 
items in table 7 were availbble to fewer than 20 percent of the science 
teachers. 

Considering the relationship between school site and the presence 
or absence of the various facilities for teaching science, a greater 
percent of the large schools had a greater variety of facilities; than 
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(lid the sm&li schoola. Kxaniples.of this were a darkroom for photog- 
raphy and equipment atora^fo raa<>8 In an occaHionaJ instanre, the 
small aohoola ha^l a^i advantafre, such as classroom libraneq and 
reading tabira 

In reaponae to a specific queation (not rep<irte<l in table 8), 612, 
or 27 7 percent, of the s<'ience teachers reportiMl their facilitu^ neiMlml 
replacement, while 87t>, or 89 6 percent, said these were ina«ie<juate 
in sire. 

TobU 8 — NumW and P^roont of Public High School BcUnco Tooehm 
Ana wing *’Yaa** oa to A<^quacir and liability of Elquipmanl^ by Slaa of 
School: 1^ 
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Table 8 shows the numl>er and percent of- alhrinative answers 
from the 2,210 science teachers to items deaiiixg with the present 
status of their equipment. 

Slightly more than one-half of the science teachers felt that *'lhe 
available demonstration equipment was adequate. A few more 
than one-ninth reported a large amount of broken equipment which 
could be used if repaired, while approximately two-thirds affinne<l 
the nee<l for new and modem demonstration equipment. Further- 
more, approximately one-thinl rated the student laboratory equip- 
ment as adequate, and slightly fewer than two-thirds felt the ne^ 
for more modem equipment. 

In eonaidering the adequac>v of other laboratory items, approxi- 
mately two-thirds of the science teachers indicated that the supply 
of glaMware and chemicals was satisfactory, w’hile abmut three- 
fourths felt that the supply of general equipment such as ring 
Stands,, clamps, stoppers, etc., was adequate. 
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The Hifluence of school size on available equipment was discernible. 
On aU items, the science teachers in the large schools indicated more 
satisfaction with their equipment than did those in small schools. 
The latter indicated a greater need for new and modern demonstra- 
tion and student laboratory equipment than did the former. 

Teaching Kits 

Data pertaining to the use of teaching kits in the various science 
courses are found in table 9. These data reveal that fewer than one- 
third of the science teachers used kits more often than "rarely.” 
General science teachers and biology teachers used them to a greater 
extent than did other science teachers; advanced general science 
teachers used them the least. 

9 .— Nxunbw and PorcMit ol Public High School Soimc* Toochm 
»gortlng C«rtoin Dmgnm ot Tnqutxkif in Thoir Um of Kite, by Couim: 
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Table 10 gives data on the use of improvised equipment in science 
courses. 

Approximately one-half or more of the science teachers were using 
improvised equipment. Seven out of every ten physics and ^neral 
science teachers were using this type of equipment, while six out of 
every ten biology and advanced general science teachers were using 
it. Chemistry teachers used it less than other science teachers. 
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Tabu 10. — Number and oi Public High School ScUnco Toochoxa 

Roporting C«rhiin Do gr ata of Fioquancy In Thoir Uoa of ImimmMd Equip- 
xnont, by C<m»a: 19K 
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Borrowed Equipment 


DstA on the sources which science teachers used for borrowing 
equipment appear in t^tble 11. 


Table 11. — Number ond Percent of Public High School Scienoe Teocheia 
Reporting Use of Vorigua Sources for Borrowing Equipment, by Siae of 
Sehodl: 1968 



Since any one teacher may have been in a school which borrowed 
equipment from more than one source, it was impo^ble to determine 
the exact number of teachers using such equipni^nt. The totals for 
any one ^source, however, actually reveal the number of teachers 
who were using borrowed equipment. 
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Table II discloses tlie fact that industry was the largest single 
source of Iwrrowed equipnietit The next three sources, in order of 
their descending frequency, were doctors’ offices, garages, and stores. 

Schools in the small enrollment categories borrowed equipment to 
a greater extent from- garages, filling stations, and stores than did 
the larger schools, while the reverse was true in the case of hospitals, 
doctors’ offices, and industry^ 


Purchase of Equipmsnt 


Table 12 shows the extent to which various procedure for pur- 
chasing equipment were used. 

TobU 12.— Numbw and P*rc«ni of Public Hiyh Schools Using Cwtoin Pro- 
csduTSo for Puxchasino SoiMtos Equipmonl, by 81 m of School: 1^ 
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A wide variation existed in the pnx'edures. " Approximately one- 
third of the teachers indicated that their schools made purchi^M 
through a central agency; another one-third, that the superintendent 
made them. Other purchasing proc^ures, in order of dmMnding 
frequency, were the following: by the science teachers, by the de- 
partment head, through school contracts, by the principal, and by 
the science supervisor. The total of the percents exceeds 100 since 
two or more procedures were used in some schools. 

The data also disclose a variation among schools in the several 
enrollment categories. I.Arge schools used a central purchasing 
RRVDry, while small ones placed the major responsibility in the hands 
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of the superintendent. In schools with enrollments uiider 500, 
one-third of the science teachers handled their own purchases. 

School Funds for Buying Elquipmont 

Table 13 shows how school funds, including laboratory fees charged 
to cover breakage, were used for buying science equipment. 

Tobl* 13. — NumW and Pwoont of Public High School S c io n co Toachon 
Anawoflng ‘‘Tm" to OuMtiono on Oortoin ^^nonciol Aapocto of Than INorh, 
hr SiM of School: 1966 
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A few more than one-half of the science teachers reported that their 
schoob had an annual budget for science equipment and consumable 
supplbs. Purchase of equipment without administrative restrictions 
was possible in the case of only one-seventh of the teachers. About 
one>fifth taught in schoob which collected a student laboratory fee 
to (»ver breakage and about one-half disclosed the fact that such fees 
could be spent for equipment and supplies without adminbtrative 
rMtrictiom. 

The budgetary and purchasing procedures varied somewhat in the 
four enrollment categories. Annual budgets were more common in 
the Urge Mhoob, while more freedom in purchasing appeared in the 
small schoob. 

The percentage total of any one column in table 13 exceeds 100 
since a tw;her could have replied “yes” to more than one item. 
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Out-of -School SouroM for Buying Equipmont 

gives data on certain out-of-achool sources for buvintr 
science equipment. * 

Ou|.ol- 8 cKool Souroo. for Buyinff Equipmonf. by 8 I .0 of 
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Any one teacher may have been in a school which used more than one 
out-of-^hool source for buying equipment; hence, it was impossible to 
determine the exact number of teachers using the sources. The totab 

for any one source, however, actuaUy reveal the number of. teachers 
usmg It. 

In order of frequency, the out-ofnK'hool sources were the following 
parent-teacher association, industry, school beneHt (e.g., a pUy), 

interested parent, fair or exhibit of pupib’ scientific projects, scientific 
society, service club. 

There was some variation in the use of out-of-school sources among 
the four enrollment categories. More teachers in large schoob reported 
the UM of such sources Uian did teachers in small schoob. The small 
^oob, however, depended to a greater extent on the PTA and school 
benefits than did the large ones; while the Utter more frequently used 
mdustry, interested parenU, and school science fairs or exfaibiU of 
pupils scientific projects. 


Summary o£ Findings 

The findings were based upon daU supplied by 928 high schoob. 
1 he most numerous among these schoob were the 6-year (or junior- 
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senior) and the regular 4-year. Approximately two-thirds had enroll- 
ments of 200 or more and about one-third, 500 or more. Every 
geographic area of the United States was represented in the sample. 

TypM of Rooms 

The types of rooms used most by general science teachers were 
combination classrooms and laboratories equipped for all sciences, and 
combination classrooma and laboratories equipped for two sciences. 
About one-seventh of these teachers were using rooms primarily 
equipped for nonscience courses. In the large schools, the m<»t com- 
mon type of room was the combination classroom and laboratory 
equipp^ for a sin|de science area. 

Teachers of biok>gy reported pr^ntation rooms and laboratories 
similar to those us^ by gmeral science teachers. 

i^i^Uy more than one-third of the chemistry teachers were using 
combination classrooma and laboratories equipp^ fw all sciences, 
while another third were using combination classrooms and labora- 
tori^i equipped for one or two science courses. The most common 
types used by chemistry teachers in the large schools were the com- 
bined classrooms and laboratories equipped for a single science and 
separate recitation and laboratory rooms. 

Teachers of physics reported having presentation rooms and 
laboratories nmilar to, those used by chsmisiry teachers. 

FaoilitiM and Equipment 

Approximately 8 out of eveiy 10 science teachers indicated that 
they had the following facilities in their rooms: running water, gas 
outlets, dectrical outlets, demonstration tables, storage cases, bulletin 
boards, and chalkboards. 

Four to 6 out of evory 10 said that their cUsatMins 0ODtait»d 
exhibit cas», library of textbooks, and dai^ening facilities for projec- 
tion purpM^. Fu^ermore, one teacher in three reported having a 
darkroom for phoU^raphy; and about one in four, fume hoods, 
preparation rooms, and wall and window tables. 

Fewor than 6 patent of the teachers had a t^viuon receiver, 
animal room, greenhouse, nature trail, garden pldt, reforestxaUon 
area, school ounp, radio room, science museum, school &rm, or 
weather station. About 1 in 10 had a demonstration taUeon wheds. 

Large schods as a group had a wider variety of facUiMes than did 
small schools. 
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Approximat«>ly one-half of the science teachers indicated that their 
demonstration equipment was adequate; slightly more than one-third 
that the student laboratory equipment was adequate. Approxi- 
mately two-thirds indicated the neeil for new and modem demonstra- 
tion and laboratory equipment. 

Teachers in the large schools on the whole felt that their facilities 
W'ere a little more satisfactory than did teachers in the small schools. 


T#acKing Kits and Improvised Kcjuipmsnt 

Science kits were little used by science teachers. Approximately 
one in four used them moderately to frequently ; the same ratio seldom 
useil them; and five in ten, never. Improvised equipment was far 
more popular than kits approximately 7 out of ever>’ 10 science 
teachers as a whole used it extensively, while 1 out of every 4 some- 
times used it. Chemistrv* teachers varied somewhat from this general 
pattern by making less use of improvised equipment. 


Borrowod Equipment 


A relatively small percentage of the science teachers used borrowed 
equipment. School size seemed to have little to do with the use of 
borrowed equipment. Source*, in order of decreasing frequency, 
were industries, doctors’ offices, garages, stores, hospitals, and filling 
stations. 


Purchojw of Equipmont 

The mmt frequently used procedures for buying equipment were, 
in order of decreasing irequency, through a central agency, by the 
superintendent of schools, and by the individual scienw teacher. 
Some variation appeared among the enrollment categories. As a'rule, 
the large schocds favored a central purchasing agency and the small 
ones placed the responsibility on the superintendent. 

SourcM of Funds lot Buying Equipmsnt 

Funds for equipment were obtained from sources both in and out 
school. Slightly more than one-half of the teachers reported tbatv 
their schools had annual budgets for equipment and supplks. Nine- 
ls 
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t<^n percent said that a student laboratory fee was collected to cover 
breakage. 

Funds from out-of-school sources were not abundant. Principal 
sources, in order of decreasing frequency, were parent- teacher associ- 
ation, industries, school benefits (e g., plays), and inter«?ted parents, 
« 


Concluding Statements 

1. C'ombination classrooms and laboratories oquippwl for two or 
more science areas are used more extensively than any other type of 
room. This type of pre^ntation and laboratory facility is replacing 
the more traditional separate cla^rooms and. laboratories found in 
many schools thre^ decades ago. Too noany schools today are using 
for science instructbn simply a regular classroom without laboratory 
facilities. 

2. Some of the facilities usually a^ociated with good science 
teaching were rarely found in the classrooms or on the school's prem- 
ises In this category are an exhibit case, a dark room for photography, 
a laboratory preparation room, a greenhouse or plant growing room, 
an animal house or room, and a campus weather station. 

Even though the findings of this study tend to indicate an inadequate 
quantity of equipment in many high schools, science teachers as a 
group were attempting to give their pupils first-hand science leaniing 
experience by making extensive use of improvised equipment. 
Teachers preferred th» type of equipment to science kits. 

3. Since out-of-s<‘hool source* for borrowing science equipment or 
for buying equipment and supplies are meagre, it becomes increasingly 
important that school boards and adminbtrators provide annual 
budgets for these purposes. Such budgets were reported for only 
about one-half of the high schools. Where they were found, instead 
of aU oniers being pooled and submitted for bids— the method used 
by most successful business «mcems — purchases were made primarily 
by the superintendent, but also by individual science teachers ordering 
directly from supply houses. 
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and 

Equipment 

for 

> Mathematics 


Items of Study 


Th» ttiidy, hAAed on repiw« from 2,293 mathemAtirs teAchers in 
public hign^hoob, claMified according to si»c and type, ailcmpUKl 
to find out thFTXtent to wKicti cerlAin type* of faeditie* and equip- 
ment ' were available to theae teacher*. The present report include* 
the number and percent who replied to the following questionnaire 
Item* : 

l The numbw oi linear feet of daanroom chalkboard ' 

1 . The number of linear feet of daaarooro bulletin board * 

3. Frequency in uae of imfwovtted equipment * 

4. Teachers' prefereocee f« eertalB types of claesrxxxii chair*, dwka, and 

t4sblf*.* ^ ■■ 

6. Rankin* certain €»quipment, materials, and teachin* aids ' 

6 Rankin* the two ^-obiem; fcttlng improved library facihlic- and 
*etUn* and uain* visual akk.* 


The number of public high schoob in the sample, by *ise, type, 
and geographical distribution, are shown in the section on science. 
(See table 1 and dbtnbution liat following shortly thereafter.) 

Table 15 shows the distribution of mathematics teachers in the 
sample by siae and type of school. The percentage distribution of the 
teachere in the sample was as follows: junior high school, 12.6; regular 
4-year high and Junior-scnkir high school, 76.5; senior high school, 9.4. 

The latest »>mparable data for all daaaroom teachers in the United 
Sutes are for 1951-1952. At that time the [wcentage distribution 
of all ciaasroom teachers was as follows: junior higli school, 18.3; 
regular 4-year high Mhool and junkw-senior high school, 62';! ; seniw 
higli school, 19.6. However, since the small high schools are usually 
r^ular 4-year ones, where a single teacher naay teach several subjects. 
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chp pf-rvenl of niathemaUm t^«*'hprs in th^ K-hoob would be gre«t?r 
than the percent of maUieniaUcs l^achers in all school* of the ^mplr- 

TabW 18 fiumhm ot FSOjUc SeKo<d MokhMnolto Tw»iK« In ^ 

BH»df , by biaa and Ty p* ot SeKool : I MB 
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Detailfl o£ Finding* ^ 

Chalkboard* and BuU«tin Board* 

Talde 16 \ba,^*(l on replica from rnitfieniatirs leAchers in high 

Bchools of different &k»m) fthowi that the number of lineAr Iwi of daw- 
room chalkboard moat CTOmmonly provided wm l>elween 30 and 69d 

TobU ie.-4fuinbw OT^ Pmmmni ot Public Methw.oitoi 

TaooKn Rap^ttno Vori«« LMgtlw oi C3i — (loto CHalkbosrd, bv 
9t ScKool ; ItW 




Wiiatir m4 fm»0 

I rr^rr*: to rt*! 






li& i« 



TM « 

M 


P^li* 


1 

|i^ i 

1 


; 


■ 





1 

^ . 

1 

1 Umm 

i 

i 

- 

km 



; ocii 





\ ^ 

r Mt 

1 

i 

i - 

1 

4 

• 

• 

f 

‘ 1 

0 

i 

i 

M 

m 

0 9 

l^mmm 

1 

a 

• 

1 

• 

1 

11 

! 

I 

14 I 
I 

i 

lU , 

m . 

1 

1 

I 1 s 1 

i m7 \ 

; ml ; 

F * 
11 1 

M 1 

1 

m 

I 

f 

i 

m i 

mi I 

It j 
14 \ 

-1 ; 

1 

m 

m 

w 

fi 

u 

■ LI . 
' II y . 
U 1 
41 1 

1 t , 

m 

ill 

i iH 

m 

Si 

7i 

41 

II 

1 



SOIpwcmOmI 

MSKSr 


Sitisa 


•<ta*Mnpir. 



rAOUTtlfl AJTO WOTFMKNT rOE MATHFMATICT 


2.5 

This is the modal length for each siw cmt^ory except the one having 
. ■3-lW pupik. In that cAt^ory, about 47 perreiu had from 10 to 29 
-.l ar feet. 

In the oom^dele mmple, only about 6 percent of the te.w'he.™ 
rt'ported more than 69 Imear feel of dawroom chdkljoanl 
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1.— Il\unab«t iJfwi* In F nMic Kish School 
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FACTLTrilS AKD EQUIPMENT FOR MATHlMATia 


Schools of in^Lis 
0-S Linear 


Schools of 100«*199 pupils 
100*199 Ll^ar Wmt 




Sdiwis at all simM 
, in ths m^lrn 
(M LiMar rati 



Schoais of piyiig 

0«i LlMar Fe#t 



Sc^mIs or TO>rs pi®lla 

y«6 Llnsar F«#t 




0«UT* 2 — Numb« of Umot Foot of BuUotin in ^^411^ HlgK Sdu>oI 

Mathomatico Cloomoma. by Siao^ %h4Ml; 188l' 


Table 17 (based on 2,293 replies) show* tl^O-6 linear feet is the 
modal length of classroom bulletin board in'eacb of the school-siae 
cat^ories. About 71 percent of the schoob in the sample, had 0-12 
linear feet and only about 11 pa-cent had 21-60 linear fmt. 
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ToU* 17.-4fambwa»dFHO«niof PuUleHik^Bcho^liotfiMnatiaiTMdMn 
Reporting Vorbnis UrntgUm ai Clcwnnin BuUrtin Boonl, ^ 8teo ol School: 
1968 
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In schools enrolling 500 or more pupils, more linear feet of mathe- 
matics classroom bulletin board were available than indicated by the 
modal length (0-6 linear feet) . In fact, only slightly under 50 percent 
of all the schools in the 500-or-more category reported from 7 to 36 
linear feet. 

ImproviMd Equipm«nt 

Table 18 shows that out of a total sample of 2,293 mathematics 
teachers (in schools of all sizes) 74 (about 3 percent) made no rejdy; 
196 (about 9 per<^t) used improvised equipment frequently; 1,161 
(about 51 p^nt), occasionally; and 863 (about 38 percent) never. 

Ibe data show ^ese general trends: 

As the sise o# the sehotJ inereeses, the pereent of mathematics teachers 
who iwe Improvised equipment deeresaes. Thus, It ^>pMn,thai frequency 
of use ot improvised equipment is inversely related to the nombw of 
pupils in a school. 

2. With the exception of teachers in sohools having 200-499 {uipils, the 
inverse relationship holds for those who reported oeeashmal use of 
improvised equipment. ^ 

S. The pereent of mathematics teachers srho nsver used improvised equip- 
ment inoressed (ttreeUy with the inerease in sise of sdiool. 

4. For schools of aU aises ht Om mmide.^ ^ I out of 12 (about 

8 percent) o# tlm mathen^ Inqwoviaed equipment 

frequently; iq>proxireatdy 1 out of $ (about M pereent), oecse lo naily; 
. and apimnimatdy 8 <mt ik 8 (about 19 porarat), n^. 
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FAdUTIBS AKD BQUIPMBNT FOR MATBUfATICS 

^ “•»» Behorf Malh«naifcii T.oeh«. 

***TT!V***^l?Tr“ ®* r*^«««nr in TImIx tfc* of Impra^M Equip. 
«Mnt. by SiM of SoKool: 190B — n«p- 
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TaWe 19 and figure 3vshow that about the same p^t^t (approxi- 
ma^ 8 to 11) of mathematics teachers in the various types and sixes 
of high schools used imiMovised equifun^t frequ^Uy. 

M«th«notio. r*ae^ 

J*r*T* ®* *^»4»«»ey in Tkoir J3m of tmpraviood Equip, 
fcr ^Vp* ol 8^h©ol: 198B 
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In the «nipr hi»h Khoofc .boat W pereent of the rn.them.tio 
tethers; in the junior, junior-senior, and regular 4tyear high schoob 
s^Uy more than 60 percent; and in tne ineomplke high schools, 
about 58 percent ined improvised equipment ooraeionaOy. 

Forty-three pereent (the highest) df the raatheomtks tesobeiu bho 
«|HM^ tlmt n^ oeed imptoViied «|ttpueht Inn Uim 
teaching m senior sduKdc.* About percMat in t)ie junior, 
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junior-Wiiw, akI r^ular 4-yew idioob, end About 33 pwcwit in 
the incomplete high echools reported they never used improvise 
^uipmoit. 


Percent 
40 50 60 


90 100 



rieiu* 8 .— Dm oi 



FrtMB the total Mimpb <rf 2^3 mAthwanotke tMc^ra, the numbws 
wte r ^ wrted tapfovwed e<|ua|meii4y hrMiueB^yt occtaionAHy, 

And Mvw; Are na^^vdy : m (801 pemt); l»16l (M per^i); end 
M (37.8 p e fcent) . 
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PACILm^ AND EQinPMKNT FOR MATHXMATICS 

Cloasrpom Chain, Dwks, and Toblw 

Table 20 show* repli^ from about two-thirdg of the mathematics 
teachers in the sample. Caution should be used in generaliaing on any 
Item in the uble when it reveals that a large percentage of the teachere 
sampled did not reply. 


nowr oo w t Chois. Deals, tatd Tobls. hf Rise 
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(39.0 peit^nt agam^; 17J pei'^nt /©r). Movable were pre- 

ferred and not preferr^ by about tbe aaroe p«t?ent: 31.4 percent for; 
3i .6 pM'oant Stationary tables and movable chairs were not 

prefm^ by theae matli^natics t^icliM^, wbo reported about 3 to 1 
afaiittt their use: 39.9 percent agamti; 12.6 percent for. Movable 
tables and chairs, too, were not popular with these teachers. They 
report^ about 3 to 1 agaiiu>t percent, opoiaat; 19.3 per- 

cent for. They ware slightly more than 2 to 1 against combinations 
of tbe various types named aboFe: 39.0 percent etgainti; 17.2 percent 
/«■. Their repU^ to Uie item “ncme of tb«e types" were about 
(Hiually divided: 31.4 per^nt ]fec; 31.6 percent m. 

In general, the mathraaaties ieaoh^ did not ejciMess strong en- 
dorsement of any one type of gram! cisaaroom furniture. They 
were about equally divide in tlxw rMtctioiw to movable armchairs, 
and movable desks; but MroB|^y against statuary armchairs, sta- 
tionary tables and nsovable eh^rs, movable tables and chairs, and 
combinatkMM of these conveolkmal types. 


SO 


Per^rt 
40 30 60 


70 60 00 Moo 
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IfovMilr 
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Movable Chairs 

MqvsMs Ti^s 
and Ctelrs 


Hose at Tlmse 
Besw 



T 


T 


T 


T 


el PuUis lilfk tdiool MailieRwmeB 

^BelisM:198B 


TaUe 21 indimitm, by type of se^wl, the |M^«^ces of maths- 
maUea tMi^«s fcH- cl as s room di^rs, desln, usd tdi^. 

In gHlieral, data iinUmts ^t movable arnu^ahrs w^ prefMred 
by H p^K^t smI pn^err^ by 32 pMv^t. l%ese |MiT«its do not 
vary ap|M«eiaUy fm* in junior, junbr-senkw, reguUr 4-ye«r, 

or senior hi§^ schools. It diould again be noted that of the 2,293 
6MS7S o— ss — -e 
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rAdurm ah» sQinniiNT f<(m MAiHscATici 

Chate« nilri, ond TabUi, by Typt 


TaU# SI.— NimibiK oi^ F»rci^nl oi 
IVtfwfiiig Cwioiii ^fpm ^ 
of SeKooli 198B 
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te*ch«n in tiie sMnple, only About two>Uuitte rwpondcd wiUi twibk 
<UU. 

. SUimnarj Annch«irs were preferred ^ distil J peroMil of Uie 
teecbers, a^ fotmd uiKieurAl^ by fjOwbi. ^ye UiAn deulde). 
The mtio of pMtwnte of teedim wh6 | ^* i fefr ed iUiioiiary 
to those who did iM>t was oli|^dfy greAter in the jnniMr, iU^ school 
thAD in the senk^, junkir>«auar, reg^tf 4>y«up U|[h s^o(d. 

Token as a wlM>le, the 31.4 poroent <d mAthen^tifA tMcbos In ^e 
s^|de who preferred moTAble dMvooA desks wm SmwoidniAMy Uie 
seme as for those who did not peelin' them (31.3 peresni). Fn the 
junior h%h school ^ut |0 perooit mope tenelMrs pni ^md mntidde 
desks then those who preferr e d othtf ^ypee. Wnm ^ i^oi^ ^ 
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junktf-MMr rioter tAoek (Om UffMt group in tke 

aAinpte) ubMl SI pitewlof tlMii^MMtici fktwed movnbk 

dedoi,Md^e«tSaperiMI#d«M In wnior ac)iool cate- 
gory about » p«o«t ftiTOiwd'^iroM dtola, and th« Mtm p^re^t 
did w>t liW them. ■ 

By a S*<to-l ratio *"*;*V*f**f**ki teachers dutevorMl statkratfy 
lablia and nwraUe A^rat M pe^mt in the junkn* hi|^ 

N-hoob 4 &I otatkNMiir iMm mi movable dialn, and about 

9 pwoMt d^.^P raaMMd jiw ^r otninr ht^ echoob and the regular 
A-ymt bi|^ adu)^ ^ut 14 poroMi^errod \kk type of ^uipawnt, 
whik Atmi 41 pouMit dkl not. ikmA 46 pwcnt dki W)t indi- 
cato a pt^nouw. In tbe oeu» iotooli, d»ut 10 p^wt found 
thb typo d oqui^dbt Mi^l^ mi dxHit 41 pwMnt dkl m>t. 
About 15 p^^t m the inooraplote %b acboob favored stationary 
ubieo and arovable wbik more than 30 percent did 

not. For the entire groupo> burao ob^ one out of three who favored 

th«n. " ^ 

The fmm high acboOl mathematira toacbera who prekrred movable 
tatdra and dum wm only half the number of tbooe who did not 
prefer them; 15 peit?eol the f«rmar and 31 ^reeiit the latter. 
AflM^g Mmn toMihMa m j un l oe senior regtilar 4-year hi|h acboob, 

abcwt 30 percent favored thb type^ tapnitore, and ST percent did not. 
About 19 pareent in the aeoior U|^ e choob favored it, and S4 
did not. CoMidaring total ««« 

poeei^ m many aathma t ira Hiijtwt favored moTal^ tabba and 

elute aa tbooe irbo |M jpiiM). 

b fM^lJniftlnho of tlin variona types <d furniture 

f pgtefid.^ Abte^ P«ro»t d Urn mathMnatksa 

favor ooaabtettea. The 
rabo ^ tho pwpant df trarban who p^farrod oombinationa to thoee 
teMteteOJfa^.oraHiMf MMe than 1 to 4. 

Parbapi It b Ufa ^ aaauma tbat varfa&eo in toateo* prteenera 
for one or aster type of daaardott tei^ tebs, ai^ telea may Ira 
due, at faatt in pari, to> par t i nil a r toafmng fwocedurea and to pupnl 
grado leraL For«te*»*»fc6witefatelnlirtel«aebmg|»o- 
ced urea are foDowod , movable ftonitora may be moot suitable On the 
other hand, tero to acbera M tet tbe tea caused by younger 
pupib fa movte date stei. or oitette fa a iooree <4 inkm^on, 

than fatenwy fagabura or oemfa nttiona of merabfa and otatkmary 

boBMn ‘ 
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Stodant Chain, DmIeb, and Toh l — . bf Type «i 8<dwol : 11 


Eguipznant, Matariols, and Toaohing Aids 



Mathematics warm aaked to dieek, fran a Ikt (see table 22) ^ 

three it^ns which w^ or would be of most rslue to them. The 
numb^ and po^nt of rMponsea for each item are ihown in ord^ <rf 
frequency of selection. 

# 
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TaU* g rijnlpmwit Mc^Miab. and Too chii^ Aida Sa Uc tad by Public 
IlkifiMmotlaa Taochoaa aa Ona ^ Thraa llama Moat Va luabU to 
Tham. In Ordoa of IVoquancy ftriactitm: 1998 
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FIguM 7. — PaaoattloBBa of Public High School Motha- 
motka Taiinbwa aaiaoHng Cartoin Tooohing Aida 
As Moat V ahf bla to Tham: 189B 

At thk p<wt, 8<MDe questions might well be posed ss to the reasons 
which msy have iMtimpted the mathematics teachers to make their 
thrcie choices. For examine; 

I. Is th«» a tendeney toward a greater uae of visual aids, Instmroenta, 
gadgeta, moddo, and the like in <wd«r to motivate and encourage pupils 
to diaoover leUttonahipe for tbemaelvm and seek the general principleaf 
Or is there a tendeney to use models and other visual akla in order to make 
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FACaunw AlfO I^UWMINT rot mathucatrs 


»oT« iDMoii^ul to iom; pupiU who m^y or m*y not b« •bl«' to 
with ■ymbcrfw ftbstnieiMM nktmf 



2 lii ibore a londoncy toward a fr^tw aeo^Uoee ot re^>o^l:Aity tor 
trfM*urini outocmm ^ lodivMtMy and (roup W^kmlng, ami eonparlna 
the rMult* with natkmal i»rw»— U»n OMag thr rMuJtt to in^^vo liArue' 
tk)d and attain h%h«- pu|^ a^iavtM«att 

3, Are tbo requeata for a»tetaaot In NMMvwk and attoodlag to the 

narriad of doritaJ dntiw Lavtrfvwi.fn tMtehing becoming 

4. ,Kn mathetnau«i tMohara beatmiog i*.^ iatMwiod than in 

aequirit^ awl iwin|| Mipi^mwtary umbooka and Uteary rofMrnct 
matemb to improvt* iMtrvMhM and k^^ng? 

The endence on Uie«e point* b by no means conclusive. More 
specific evidence b required bcfwe positive statements cap be made 
('once riling poaaibie trends 


Problem Areas 




The mathematifs twtehers were M^ed to wlect 5 out of 15 probJeni 
area* Ibted in the quMtionnaire and rank them in ofder (rf graUMt 
to l^t conewTt by the uae of the numbers 1,2,3, 4, and 6, rtepecUvdy. 
Only 2 of the 16 problaQa areal dMJt with fiM^tim; neithw of th<m wa* 
rankMl among the first five choma. Hene*, these two poh^«n areas do 
not appear to be espMiaUy imporiant onee to mathMOualM tMidi^. 

Talde 23 show* that about 96 percent ol the mathaaabce teacher 
ranked ‘ ‘Getting Improved Llbiery Va^tM” loww than poaitimi 
No. 5 among the problem areas liMed tn Um qimatkmn^^ 


#s ^ fThinl **^l1^TTmMfr T-r-*— t 

(Mviwg Cartaia Raalt W umb sw la Am Peeblaiw *rTs. “TTsttfi^ InifaaTiil 
Uhtmr Faoilil^'’ tw l^lattea la tbs Fba PmMsaw Araoa al (ka^Ml Caa- 
ewn te Thmm, hf ^ f a bo a l ; IM 
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Howerer, tines 2,194 of the tetcher* out of t total of the 2,293 
included in the sample did not rate th» item in one of the upp«- five 
positioni^^iBral pertinent qunUona arise: 

1. I>oe«nrroUo« frc» the daU at hand (see taUe 23) that publie high xhoot 
mathematioB teaehef* generally do not mahe eitenaise uae of Ubntry 
facUil^ aaeumii^ Uwi aueh fadlitiea nMf 
2 What M implied by the fact that only 4 percent oi the matbccnatioa 
teaehere rated thta Item in o«i of the trrt Bve j^aees? l>o« It rimply 
mma that to them imtroved Utrary facUHiea la not one ol tte five tt«Bs 
of greateet eooc«aT If », then the qaeation arMm: "Why dki 12 perernl 
of tbe^e aamc Uadtera cheek ‘gu pplmeo tal Books’ aa one of their i^at 
valuable It^ana of ^oipn^Kt?" la there aa implied diatinction betww) 
imppteiMitary botte atored and/'<r used ia the claaaroom, ami bo«^ 
atored la the lltemry? AetuaBy, there h a dearth of food 

Ubrapy^bo^n ami p amp hteia atdiable for the maturity, interest, and r e a dt i ^ 
leveb of hi|^ a^HWt maiheinatlea pof^. Here, then, M a flae ot^pwtunity 
for many oooparative trritl^ pro^rta betwew the ma them a tire ami the 
KngUah^ hktory, aetatee, art, and other dqiartmMte of the put^ high 


TgUe 24 UuU (83.9 pwemt) of the matbamaUcs 

trachera, from the total samite of 2,293, dkl not rank J ‘Obtaining 
and Uinnf V^ud Ai<b’’ in any of the upp«r five po«t»na. Hence, it 
is probably safe to condutfe that the mat^matica te^chMa vho 
reeponded to the queatkmnaire did not oonaidcar the problem an 
unpmtADt one tor them. 

Tohla 14.— Muntbas aaad Fement el Pahtt/Htid* S oh o el M a th e inntlne T each e m 
Oiling fimtain Wiuahsm la Am F c e hl e m Acaa, “f^i tnln t a g ond Uet ng 

Vtoued Aida." ta MmUHim A Am Ftm Fe e hlew Ammm mi Onat m mt CoBoem to 
Them, hr ate •( Sdmali 1901 
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FACUJTtCS AN1> BQUIP1£KI«T FOH MATEnMAllOB 

In the following figure, circle gmphs are toed to ihow the ranks and 
percents according to school 
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Summary o£ Findings 


Following is a brief recapitulation of the findings from the queotion- 
naire sent to mathematics teachers in public high schools 

L The numi>er of public high wrhool naithemAtim leachtn^ partici^Miting 
in this study irsa 2,293, (Bee table J5 ) 

2. The modal length chalkt>OArd in the niat hematics dafutmom, for all 

dtea of ^hoob, was between 30 and 69 linear fret (Set* table 16 and 
figure 1.) . 

3. The modal length of bulletin b^ud in the mathematias cla^rootn, for 
ail of achoois, was beiwreeo 0 and 6 linear feet, (Bee table 17 and 
flg;ure 

4. The tnalhemallcw UMtchem used Improvised ei^uipcnent to the foUo wring 
cutent: occaaionaUy (about 61 percent), never (about 38 percent), 
frequently (about 9 percent). 

About 3 percent the teuM*heri did aof reply to the Item 

5. 7*^^ parent who mied Improd^d equipment and the p>ercent who used 
it occaiMonally both decreased aa the alie the ^hool incrt^^sed. (Bee 
table 18 and figure 3 ) 

6. Improvbad equipment was used occasionaUy by approiimatdy the same 
percent the maihenuiUoa teachm in junior, juniorHienior, and regular 
4-ycar high M*booU, and by a dighUy smalier percent in the iw?nior high 
schools. It was used frequently by about 60 percent In the incom^eie 

• high schotds. The mathematics leacherw in the senior high ^hix>b used 

^ Improvised equif^eni most frequently (about II parent), and ihoM^ In 
the junior high seboob least frequently (about -8 percent) . 

The percent who never uK*d Improvised equipment was largest (shout 
pertamt) in the aeniew, and least (abmii 33 p«wnt) In ti^ incompbie 
high school group. (See tXble 19 and figure i f 

7. Taking schodb of all sites tofstibtr, the study shows that the mathe- 
maties teachers jK^erred movai^ armchairs over all oib^* typos of 
furniture for e4^«t>om snUiDg. (Bee table 90 and figure 5 ) 

8. From a list of 14 iteoM of equipment, matertab, and V^ching aicb, the 
teachers rated the foUowtng six as nrast valuable: mathemaUcal nnockb, 
standardised tests, assbtance in checking homework, supplementary 
books, graph boarcu, wrorkbooka. (See Ubb 22 and figure 7.) 

9. The |^t>bbm of '*getting im|Moved library facUitke” fw mathemaUcs 

teaching was ranked than No. 5 by about 96 percent <rf all the 

teachers in the sampb. (See table 23. ) 

10. proWw of ^'obtaining and iMung vbual aids’’ for mathematics 
teaching was ranked toww* than No. 5 by approximatciy 84 percent 
of the i^tchers in tte Mnpb. 

The eTidenee faUs to indicate that public high school mathematics 
l^Achere are not interented in using visual aids. It may mean, for 
example, that the problem of obtaining visual aids and devising 
tech^ques for using them effectively is *no longer as serious as it 
may have been some ye^rs ago. (See table 24 and figure 8.) 
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